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A Doppler Matched Method of High Resolution Aute-guide Sonar
System Based on CZT Algorithm

CHEN Jiaryun, WANG Yue ke, LIU Hui
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)
Abstract: A Doppler matched method of high resolution aute-guide sonar system is proposed. The algorithm presented and
the aimulation results show that the algorithm can estimate Doppler frequency offset and the target speed in very low SNR con-
dition.

Key words: direct sequence spread spectrum; spread spectrunm auto-navigation sonar; CZT algorithm

(DS/SS)

, DS/SS t DS/SS

[2.3]

* :2002- 08- 28
(1975-), .



66

2003 1
2
) (
1500m/ s) 100, 20 30
L3l M 511 m ,
fe 30kHz, I 10kH z fs  100kHz, 1500m/ s, Vo
L
0~ 20m/s : 0~ 270 =0 :
2 o k 2
2vo0
) , ko= Cfc
fedaM
K: -~ Umax K 82
S €
, Av:}%é&: 0. 25m/s K )
s
>= M= , Kf 2, ,
Iz /
A, k
K(n)= PN(n)e PVl e g PEANT _ i) e g iZhafnT,
Af: v]%} N: Mfl' >
b - ik nk
h*(n) = y(n) e = y(n)* W
nk —'gnk
W™ = e !N, x(n), k
N-1 N-1 N-1
R(k)= Dx(m)h(n)= Da(n)y(n) W= Da(n)w™
n=0 n=0 n=0
. R(k) z(n) DFT FFT
fs
N= 5 , R(k)
f.c, s >
U max
, 0~ 2ch ,
s > CZT( V4 ) DFT
CZT M,
.&_ vaax
a ., , W Tf a 128
N-1
o
CZT X(zk) = z‘,x(n)e_"Cl/\“']lc a
n=0
, DFT CZT 10m/ s
, 5110 DFT CZT 1 2 DFT , 34 CZT ,
13 , 24 - 20dB ,
0~ 20m/s , CZT



- CZT 67

3000 S N s S S S 3000
. s
2000 bbb _ 2000
g Do R S
& . . &
1 1500 : 1500
: £
m
~ 1000 “ 1000
1 B B I R 500 \o-
0 : ; o+ & T N B N
02 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
LEYEE v,/ (m/s) ZHHER v,/ (m/s)
1 DFT ( ) 2 DFT ( - 20dB)
Fig. 1 Doppler matched filter based on DFT(no noise) Fig.2 Doppler matched filter based on DFT(SNR= - 20dB)
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Fig.3 Doppler matched filter based on CZT( no noise) Fig. 4 Doppler matched filter based on CZT'( SNR= - 20dB)
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